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(57) Abstract: A method whereby the ratio of glycated 
hemoglobin can be highly accurately and easily determined. 
The ratio of glycated hemoglobin can be determined by 
selectively digesting glycated hemoglobin in a whole blood 
sample with a protease, reacting the glycated moiety of 
the glycated hemoglobin digestion product with a glycated 
amino acid oxidoreductase, and then measuring this 
oxidoreduction reaction. As the glycated hemoglobin data 
determined by this method correlate to HbAlc concentration 
in whole blood samples. Therefore, HbAlc content can be 
highly accurately and easily determined from the glycated 
hemoglobin data without measuring the glycated 0£ -amino 
group moiety which is the characteristic structure of HbAlc. 
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m m m 

5 it^o 

- (HPLC) &-S&^klJ;D, ^^Dk 5 >0f 

«7C#* (FAOD) Sffl^fc^m^fCcfcD, «^>/\°^K£$J^T 

H > ^ s£ ft j$ # t & & & > a!l^(c:i^bTifiiJtoi§ifiLMS^^Rj^:-e 
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10 ^S^^^E^Dlf >MOifbg^tF AOD ££^j£;£ii\ ^GO^b 
15 >fc^^yn^T-ifTjl^W (C^Ttl«\ FAODt^ 

z\tte<s\^?u}£>Mfcm&mfex*%%o z<dtc 

MZtt. tu IB ^ n t" T — if <h L T > S»^^^^Dtf>^M^W^^ 
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^^n^DHt- if, Bacillus subtjJJ_s fi*7°n ^7 — if T 
&3H<h#W £b^o ffrfB Bacillus subtiljj& * y n x 7 — if t IT 

jSp a p^y°n^r-ifN (^^■7;vH | j7fai) , is 

5 ^^yn^T-ifNTTv/j («0 $4) *^*tf6n 

§. mU*$U7°U7--1i — if t L T , Bacillus Mft^^^Pyn^ 
-f^— if (EC 3. 4. 2 4. 4) ^.nmm. (HO ®:jSiB 

r/n^-f:*— if, :/p;^<>, AV\°-r >T:& D> iffiK^^ 
10 P^Df-f ifT&So 

> 7 5; iilii(DM 75; Itljb a - 7 5 ; It * § 

Tl, 000-10, 000, 0 0 0U©lfflT»t§It^lf*L 
25 <, fufB FAODd iilmLI:^UT5 0 0~4 0, 0 0 0 
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5 (^T, rpoDj t^v) ttftta^fitSlSt^ffl^ 

fc$Jl5t T $> £ E £ £ b o 

10 ;H7x^l/>$?75> (OPD) , h'J>y-|tlt4-7$y7> 

ifi&\it>n%>o &tc, MIB4 -75 / 7>f If'J >(Dm\z, 75/7> 
15 ^tf U >it##, A-'J>^75>XM>i, ^fM>Xf7'/U 

/>tF7^> (mbth) , x;p^>fb;^^;i/^>X5 : -Tyu y >k 

H^V> (SMBTH) ^fetffiTf§o £©<£5&fi€,f£SSf ©4^ 
fe, #f;i#?£b<te, N- (*jl/^^>'^^V75;*M^V) -4 
, 4' -tfX (^^f^75 7) ^7x-;k75>th'J9AT$§. 
20 ^iffc, *|gBJ©H b Al e ©$!l^&kS:, ntm*^m(D^=Elfn tf 
>»^»©^iJ^^'^(Ccfc§^\ ; E^n tf>«^*£H b A 1 c 

mom fejjmfr e> # e> n& ^ism 4> © ^ ^ p tf >SFYbs £ tu ib^* 

tfcftAt^^ifCiD, MfB^jfe^^ifc^^^Hb A 1 c 
25 J6£$!l^&cT&&„ 
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i^tBUfc. HbAlctt ^\^E^D tf J8 -iN*S© a -75 

7 $ tifcUft;^* ^ n tf > & v> SHb's^E 2f n tf > © * t 

HbAlcOlStt INM^OD^Tfe, HbAlc0#TO 
JSiggM£T&5 /3 -1N*S© ff-7S y*ltfcfiB#fc, FAOD&# 

*«H*$nT^Sfc8e>, fee b^L, 

15 *mm<DHb ai c (DMfejjmz&^x, mmwimmfe. mmumo 
u^iHbAi cmt, mm^mm<D^\=e^a}£>m<hm(Dmm^mz^ 
z> mmrn mum © ^^nt* >«Hbs t s f« sn&«i 

-f >> ^iI65l5h'J^», *?U?ti^^j — if, Bacillus su 
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set, mfcr ^ /nmimnBm&^ftz tfimsv^o mm&ity 
^jmmitMTtmm^ mit^yn^n, mit^y*^ f& enmity ^ 

-4, 4-tiX ) y7x^7$>th'J^At 

>> 73'#li*h'J7y> 1 ^^nyaf'ft- if. Bacillus subt 

20 @£®Kbjt7W*te> mfc&ynzn, t^7fH^j;»ift7$;i 

KJ; ^fet^SItt, N- (AJl/^^y^^7$;)!3j^-Jl/) - 
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4, 4-tfX i>7x^l/75>th , J')At$§u 

5 ant ^mm^mm^m^-mmmiz.^^x, Hb ai cmmtm. 
fe^HbAic (%) t^mmmm^mmvrcHb a i c (%) <h©*@ 

10 

15 R 1 -CO-CH 2 -NH-R 2 + H 2 0 + 0 2 

R^CO-CHO + N H 2 -R 2 + H 2 0 2 

• • • (1) 

mm^ (i) fc&^r, r i -co-ch 2 -nh-r 2 mxu. m 
20 ^^>a°^m, mfc<? ; ?F&&z*mfcy$sm*v&z>o mm^, en 

SIX) £^1% SufBffB* (R 1 ) »ftg*KI©»AJ7^H-X0 
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^(Dmnm (r 1 ) wxu. 

-[CH (OH) ] n -CH 2 OH 

fufB5£ (1) K:43V>T, R 2 «, #JcMIM£n&^\ «-75/S 

HufBaS; (1) fc^V^T, a -75 7 SEj&t»fc£nTl*S»'&, R 2 te: 
, TfBiS (2) T?^tT5 / KJSS^fcJM^ H»ST?*5. 

10 -CHR 3 -CO-R 4 • • • (2) 

flft1B5£ (2) fc&^T, R 3 tt75;tlIl^^L, R 4 te 
75 ;SSSSfclM^ HSS^L, 0S*fcr, TIB3; (3 
) T?^fc>-rn<fc3&*Tr#£. TfBiS (3) «5^T, n«, (m_L©gi& 
15 T&D> R 3 te, ilt^t75/iffi(«ISjKt. 

- (NH-CR 3 H-CO) n -OH • • • (3) 

&fc, jtufBsS; (1) IZ&^T. a-75;l^07$yl«$ 
20 *ITV>5 (75 </»fl9«aE*««tfl5$nT^S) R 2 ttTWE^ (4 
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R 7 

I 

c=o 

I 

-R 5 -CH 

I 

, NH 
5 I 

R 6 • • • (4) 

MiBss; (4) \z&^t, r 5 «, /mmbm(do mfc-ztat 

10 R 5 te 

•"CH 2 "CH 2 "CH2~CH 2 - 

-CH 2 -CH 2 -CH 2 -NH-CH (NH 2 ) -T^5„ 

15 

ntm^ (4) fC&^T, R 6 «, 7km, 7 5;^S^fctt^7^F 
09*.«, TIBS: (5) TSfrf £ TIB 
5£ (5) (C&V^T, nfc*0&_L©&IS:T&?K R 3 te, flftifc £ I^JSIfclT 

20 

- (CO-CR 3 H-NH) „-H • • • (5) 

fuffBiC (4) fccfcHT, R 7 «, 7jc^S, 
^7^HiST$D, TfB5£ (6) Tgfct^i^ttS. & 

25 33, TfB5£ (6) fc&ViT, nttO^±Oitl!Sf3, R 3 te, fui££ 
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- (NH-CHR 3 -CO) n-OH • • • (6) 

fcB& (ttffBR 2 ^itufE5£ (2) fcjrr#igTa&5) 
10 ^Oia^FAOD^LTIt MX.**. 7it'J^Afi*, ^^l/^S 

15 T^o 

£t\ ^jfiL^^Jfet-^)o Cl©^lfiL^^«> #^0JRg£*rf\ 
jl/7i-JP X— (T r i t o n^^®|gf^J#) , #U^^^>X 

j-vy y;vtf^> r;i/^;i/ ixfjv (Twe e n &$MS*gft3!i^ 
) , ^u^-^^x^i/> 7)v*)v x-7=-;i/ (Br i j mnmfe&m 

25 STr i tonX-100, gMTwe en-20, ftiS^B r i j 
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i~i mm% \zfc%£ ? izmmnm^mm^mmv, sii? 5 #~ i # 

if^ai^ffv^ mmum^(Dmik^^?u\f>&mifcmizttM-tz> 0 m 

®.m-?z>-7 o u7-T-i£(Dmn, wik^tfu^xDmmiz&Qm 
io s&^n^o 

i§-&, KfoWi^Oy'ti^T-^mm. 1 0 0- 3 0 , 0 0 0 U/L 

. KJfc^O^^ntf^t^O . l~40g/L, ^J&MJS15~6 
Ot, MiSP#P B 11 0#-4 Omm. pH5~9©§BT?a&§o itu 
15 fBM«^OMfe#^$iJPS$tlT, #1*1 «\ h'JXttlfS, EPP 

si»t, p i PEsim ^>mmmm, ADAmmm. z^>m. 

MfByD^T-if ibT^^D7 0 Dr-ft-if^^T, MSB 
^jfof£^£MT&i§^ M^^O^PrrX-ifa^l 0- 

20 1 0, 0 0 0 KU/L, KJfcWiqxD^^tfn t: >?^Jt 0 . 0 2-40g 
/L, 5-6 Ot, fcjfcmm2fr~ 4 omm, pH6-l 1 

$?£L<«, S^^^^^n^T-if^Jgl 0 0-8, 
0 0 0 KU/L, ^J&^CD^^Ptf^ftSO. l-10g/L, K 

mum 1 5-6 or, Kj&mm2fr~ 1 mm, ph 7- 1 o omm-c& 
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FAODTlIt^o ^©FAODlliar), t&fB^C (1) \Z 

^T^m^mm^n^o faod^ mz.u. mmmit^\ 

*>fu\z>ftmto<ov ¥>BmMm&&z$y )V3?~>m&mm<DmfcT 
5 ^^c> FAODctiia^T^ ^omnmmz 

10 fj^tl KM4 I ©FAODM2 0 0- 3 0, 0 

00U/L, fcJfcWi^Ol^^sfU^ymmO. 02~30g/L, HJS 
1115-3 71:, SJSB#Pb11 ~ 2 0 5K pH7~90||l?SD, S 
J&I&^CDF AOD^Jg 1 , 0 0 0 — 2 0, 0 0 0U/L, SM^OA 
t£>^Jg0 . l-5g/L, SMSl 5-3 7t:> 1 

15 — 5£\ pH7~9©ifflTS§ 0 

t©PODMl~l 0 0, 0 0 0 IU/L, lllgO. 0 0 0 1 - 
lmmo l/L, Rj&m.M2 0-3 7t, SJfcBt&H 1 - 5 pH6~ 
£?£L<te, KjS^4 T ©P ODII 1 , 000-50, 00 
0 IU/L, HMO. 0 0 0 2 -0. lmmol/L, 
25 0 ~37t, K^Kl-5^ pH6~9t$§. fuf3£t« 
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<5 o 

10 1 : Ml+^nf7- if&LS 

2 : ^Pr7-€iI+FAOD®I 

3 : FAOD®I+POD®I 

tulB FAOD, POD^«t^MaHS»©^DDlB^»b, <NfIcMIS 

15 -£tlf£^ 0 

ifu ¥>Mfl:m<DWl£mtHb A l cMt»fflMH«te*Sifc8e>, £© 

25 ^5fc^^^<t^T#§o mmmfD^mz^x, mm^^tfv t: 
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& < > itufB^ 9 D b* >SKt*©«l5£ fc £; <^ T P O D MS £ o T# <S 

^mmvxh^^o z.<D£o\z, *Pi©HbAicigMian« 
(mmm 1 ) 

fffb^^n b>23 &Z$m4k7)V7* >§tOKS^AVH >Tll 
(ism) 

fffl^22. 5 %<Db MfiLmT;i/^^ > (v^V*±SD 

mitm i 4%0kb^^Dt'> 

15 £©b h^s^E^Dtf >g^M«, ^T^^icfC J; DfMl^ ^tf) 

m^m(D±isL^m>L^m ( 1 5 o o g, io#) vx^w-^u^. 

pp^GLYCO • GELII (b°TX*±®[) It&KlJ; D mfc* > 

FAOD (M^IIfS^ ^TIHD) 2. 09KU/L 

25 POD (Ty p e III : Jfc#*m*fc», 7 3 0 U/L 

N- (AW 4-k' X(y' 7x-*75>tHm 
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(S.S£DA64 : fDMIIitl, ^TIHU) 1. 46mmol/L 
Tr i s-HClifl (pH8. 0) 7 3mmol/L 

mm) 

5 KU/L©/VH> (^^•TJkH'J^fftl) lmL^SiDL, 4 
0°CT2 4H#5BSJfc£-tir7to fit, utieoMO. 018mLfcff| 

fam^STcMj^^A o. i smL^^-n^nminbTm^TSTnR^^ 

H$&U ^PI^5MO#SM©itfi6 9 4 nm, ltfi8 8 4 
nmtd^ttSK^ftS, 4ibfilMgI (SS^JCA-BM8 

1 Kl^To 

2 ) 

15 ^TIwIC) lmL^^fcMIl IWM 1 ^IWI^tLTtiffB^M 

atmrn i ) 

20 AVW >Oftt> D \Z 1 g/L © a h U 7 p v'> lmL^ffl^fcJ^ 

IBS 1 fc^To 
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(mi) 

(A b s . ) (A b s . ) 

ili 1 AA-f > 0.014 0.090 

5 mMM2 ^D^7-f> 0.0008 0.037 

Jt«09 1 a-^th'J^y^ 0.063 0.042 



, Uteres >&U£hjEftM^\z., Wit^'E^u ¥>&mtRW\z 

>\z, Mmmmmiz^^Tmm\zm^m.ytm&M>t>nz> z\t^^, m<t 

15 <h^fe^§o 

(^MM3&£^J±itk#!|2) 

20 

25 
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m&m#m<D&ik&mfoftm a 5 0 0 g, 10^) vxMm^^m 



5 (MttfiOiS) 



15 (m^S7cR^B©m^) 

POD 

®,?o^D A 6 4 

U>Bfc*UC7Aff»* (pH7. 



2 0 KU/L 
0 . 0 4 mm o 1/L 
0) 0 . 1 mo 1 /L 



20 (mitM7n^)tmc(Dm.m) 

F AOD 14. 3 KU/L 

'J>f*U7Aift (pH7. 0) 0. lmol/L 



25 HufB^&M^O. 2mL> WIS^D^T-if^O. lmL^^tf'J > 
i^'J^Aiftl (pH7. 0) 0. 7mL^l^b, 3 7t:T24Bt 
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5$2 5|/LtI, MfE^bS^MJ^B 4 5 £t L £»PU 5#^fc, 
5 ^ 5 ^<5§HlS«©iSt^ 6 9 4 nm, imS8 8 4 nml:*^5!R 

2 est. yizmmm 3 7?* o> 

X^-if, a-^h'J^X :/n^-1*Kiaj*«E0!2'T?*S. 
10 (g2) 

ynr-T-if J« £jfo. 
(Abs.) (Abs.) (Abs.) 

15 ^D^^-f> 0.0 0.009 0.002 

AVVf > 0.001 0.021 0.015 

ttttW 2 

if 0. 0 1 2 0. 0 1 9 0. 0 1 5 

a-^€h'jyi/> 0.015 0.016 0.013 

20 ypfj — ifK 0.036 0.027 0.034 



2i?(t Mik^'E if n tf > u & fc*f<D jfiUBt l« 4 1 fc & t 
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mit <\ * if u tf > t. m <d mit ? > a° # m t. & mm*? § £ t & < &m i> t 

5 

»»*CHbA 1 c0£p^^ (S RLft®) SiilT, Hb A 1 c 
§S*«*n^4. 3%, 7. 8%, 11. 2%, 14. 7%T&D> 
10 At^D tf 1 0 g/LlTfe^fS^^^^P t: 

ussufc. »S7jcfcHbAi cm^UM (a^M^ft®) &mm 

LT, Hb A 1 cll^tl-?n5 . 5%, 10. 8%T&D> 

fee 

15 

F (3c»X>lM A«c5£^*h«) 1***^*111 g/LCDAVW > ( 

20 

£«£©*rt;'\' : E^nlf >mmmo. 5mL, ;/PerT-l£M0. 
4mL*J:tfl. Omol/L U>t*'J^Ai« (pH8. 0) 
0. lml^U 3 7tT24BfTO$ffco RJfcft, fufB^Jft 
25 S*iiS^');i'h77'J-MC ^fI5 0 0 0 (S'J^rttfi, KT 
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5mL£»PL> 5#&, S6K:MaBBftfl2jS7C-RJS*C 2 0 jti L**iia 
<*3) 

HbAlc (%) 

io ^nrTrg 4 - 3 5 - 5 7 - 8 10 - 8 n - 2 14 - 7 

/V1-f> 0.010 0.016 0.026 0.043 0.041 0.059 

t/D*^> 0.002 0.004 0.005 0.014 0.008 0.010 

15 SHfiiSSt^77T»5. /VH>C^ViT©ffiiS«y=2 lOx 
+ 2. 2, -ecD*@li8«« r = 0 . 9 9 87*0, ^D^M>^ 
T©ffiM^tty=l 3 2 1 x+l. 0 , J£<DfflMffiWtlfe r = 0 . 96 8 

20 Al c*^»Jnfc#V>R3fc&#fBinb;fcJ: t.&*>* HbAl ci^i 
25 jfo.ti***<BHbA 1 c*SMSSfl9C*«)«c:i:*«7€rS. 



20 



WO 02/06519 



PCT/JPOl/06064 



SM^S^^a^nHt-lf, AV\°-T >> Bacillus subtillis 

s^L&te^##«krmm^j£#©£jfa (^i2^) £^ti^n 

10 0 5fi»%T r i tonX-100 tK^IS^ 1 . 4 m L Mtl bT^Jfa.£ 
i± © £ ^JftLfiS** £ L o 

0 . 0 5 fiS% T r i tonX-100 7kmWi\Z, H b A 1 c m^U 

15 m (mnmm^bU) zmrnvx. HbAicii (%) ^n^5. 

5%, 10. 5^t*D, A ; £^nli>Ig^2 0 0 g/LT?» 

20 ^^nynf-f ^— if (MWmm&M) , BiiBi£:/ n-^T-if N ry 
•?yj (3«x>if^ A$cz£#%fcSD ^cfcrX/wi-f > (n>-a.*±®D £ 

ILL 

25 (IHfcjSTGRjfcMD) 

POD 2 0 KU/L 
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j$i8i£D A - 6 4 



0 . 0 4 mm o 1 / L 



u >mmmwL (phs. o ) 



0 . 8mo l/L 



5 



F AOD 



14. 3 KU/L 



U>i!#U^AltSm (pH8. 0) 



0 . 1 mm o l/L 



+h>y;V0. 2mL, yn^T-if^MO. 16mL4oJ;tX0. lm 
10 ol/L U^'J^AIIS (pH8. 0) 0. 0 4mL^l 

h77'J-MC^fi5 0 0 0 ^{£LTjin>#il§£fT^ ZM%\El!&V 

mibMTnSJS^D 4 5 # L£SsinU 5#«fcttft;«:7GKJS*E 20/i 



($?*ia©fi^) 

25 MIB#@2p«tC^ViT, fH»j$!l^ mHA-8 15 0: T — 
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At^nt' ymmm^mz i^t^nn >si ^ ma ^ u & „ ^lt 
5 feffi<Dw^>* (%) mm&mmfemz&z>m%.m (%) t^e.-^ 
4tm (%) ^it^-r&o &t\z, nm&7°u^T-j£%mmvt£m&(D 

10 (&£ig§D 

/^D^Df-f^ — if y=15846x+3. 2 

7°Of7 — IfNTy^yj y= 1 6 6 5 9 x+ 3. 3 

/NV\°-r> y=1 7258x+3. 4 

15 

(Hb A 1 c 0$J^&) 

Wm&mtflLUPllZ-D^T , itufB^^Plf ^ft^tDfJl^&fcJ; D 

trn¥>mfc&£v, zn&mm&%imM\z{tA"tz> ztiz^v mmm 

HufBSMJ^ScJ; DHb A 1 c*£$!l^Lfc 0 Z\nZ<D%£M&m 2 fc 

02 ft #mm<Dmfe^mz£?)&mmfrt>&®frHb a i c« 

25 SufBgWj^ll^^TliJ^bfeHb A 1 c it0fflSii^ity77 
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(%) t, MflBgftJWSStckSHb A 1 c (%) tiJ^ffi^ofgM^ic 
^^D^nf^^ — if©«^0 . 9 9 3 7, ^d^T— tfN©*§-& 
0. 9 9 3 , /W>Oi^0. 9 9 4 1 t*«l:ifi5<, tfr W B g » ^ 
5 ^^IWIitcoaiJ^ltSTH b A 1 c 5n§ H Lfffrfr-DTco 

io . fb^m^fco 

&mtkfa2) »m dooog, misfrm) u 
15 <DtfB.Mmft&&z$skmmft*mw.vrco ^lt> jfiutin^o. 

0 lmLt, AH IB (OmL, 0.0 0 5mL, 0.010 

mL > 0. 01 5mL, 0. 0 2 OmL) ttb, Z.<DM&Wz.Tffl& 

skumo. 3mL ^^n^riMxxm^^rc%(D^mskumt.i,rc 0 

^IT, fftfB^iftLMf* 0 . 0 1 mLCTIB^^D^DT'ft- ifjtt 
20 mo. 0 6 5mL £jfjn?L> 3 7tt5^^>^a^-^3>tfc. $ 
TfBlHbilTrHJftliSF 0. 0 4 5 mL £»P IT 3 7 «C7? 2 # 
|«K >^:x^—>a MfBK^^W^^S7 5 lnnu SJ&fi 

8 0 5 nmlcfeHSTOIt^frofco £<Z>M^fc3u ^\ ^6 ^* n tf > 

25 j&ts^sfcfe, ^mmmmrcr) <Dmytm^WiEvrcm^T$Em4izmir 0 
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tfy^^x^i^^u^x— 7^ 9g/L 

CHESifff (pH9. 4) lOOmraol/L 

5 U^nynHt- -Vt&m : pH5. 5) 

j**n:/n<5V:*— if 4 0 0 OKU/L 

WST-3 (HtHb^ftH) 2 mm ol/L 

ME S 5 mm ol/L 

C a C 1 2 5 mm ol/L 

10 N a C 1 5 0 mmo 1 /L 

* WST-3 : 2-(4-3-K7x-)V)-3-(2,4-y'-fD7i-JW-5-(2,4-y*X)l'7*7x 

15 F AOD 3 0 KU/L 

POD 9 0 KU/L 

DA- 6 4 0. 0 6 mm ol/L 

'J>tl» (pH 7. 0) 2 0 0mm ol/L 
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<«4) 



JJULU xTs. >^-J VJ»> /JH . J =TH 




jF/jS" 


i 


(mL) 




1 


i i i , r -j- r a r r . 

JS#^# 2 


0 


0. 0215 


0.0283 


0.0348 


0.005 


0. 0216 


0.0278 


0. 343 


0.010 


0.0196 


0. 0283 


0.350 


0. 015 


0.0204 


0.0289 


0.354 


0. 020 


0.0212 


0. 0288 


0. 359 



10 KrflB*4fc^T«k5fc, «®3H-«®#£ffl^<«JgTMnbT 
n tf > ©8Kb* ©8B Di^i^tws. 

JiKb's^n tf>, #(cHbAlc©t 
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m & © m h 

— t?T&3Bi»^©l&ffl lfB*©a^j*. 

;* ^ D r/n-x^f i — if , Bacillus subt i 1 1 is &jfc© rf P -x 
7 -if> <£> ft & <£> SIR §tl&^^<i i b-o0^Df 7-ifT 

lfS«©«iJ^7?&o 

>&&(D'J>f3i< tfe-^©#Jl0ift7^yST^§i*©lH4 

So 

-4, 4-tfX (i?^W5y) y7x"JV75>th 
U ^AT&&f»5i<CDiM 7 fH«©ffiiJ^7j^o 
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9. ^nr7-t^, MlmLC^LTl, 000-10, 000, 

ooo uf&ffiTMnT£Bf3£<Di&ig i %&m<Dmfc-jjm 0 

11. ift7 5 /mmtMTtWm^. MlmLdtlT 5 0 0 ~4 
10 0, 0 0 0 UO^fflT^iPt"^>W^©^ia i IB«©a!l^^?io 

12. ^J^^3M-^\ ^JfilMaL.fe^:iQLT^^tt5j<©^ffllfH*©SiJ^ 

1 3. if5}<GD^Hl~l 2 ©V^Tn^— ^twB«©SiJ^^^tc:i;§^\ 
^ ^ n tf iHbAlc!t©il»^ f« £ tife^* 

§HbAl c l^tfe^Hb Ale ©5H^^$co 
14. iW40lSaHbAlcit, ffif^OfSffi 1 ~ 1 

25 16. yn^T-if^\ ^D^^^>, AV\°^>, ^ilfi*h'J7' 

D7°nf^f ^— if\ Bacillus subtnjJs.* * © 7° a ^ 
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T-if S & £ g& $ ntc'PU < £ ®ynf T— if T 
&&fif;£cDiM 1 5mm<DWfe*y ho 

bo 

^^Mij^r^ ystTO©/>^< tfe-^Mix, lift 

10 fe^y ho 

19. ^;P^-^i/^-if^J;^mftfcJ; D fSfef £#tf 

2 0. &>fbfc:«fc D3§&l-&X3f^\ n- (^;i/#^->^^;vr ^ j tuv 

-A, 4-tfX (y^?;i/7$;) >?^a:Zi;VT$ h 
15 U ^AT^^if^cD^H 1 9fB*&<D$J^^.y ho 

2 2. 7°D^T-if^\ :/n^-f>, y^#liS*hUy 
20 ^^n7°nf-f t-t\ Bacillus sub t i 11 is a ^ (D 7 U J- 

y-^fribte&wfrz £ ntz.ot£ < t h — ~d <d ~r n t- t -if t 

2 3. SftT^ymmftS7C»m^#tT»^©^H2 lfBHc© 

25 24. )»ftT^ymmftS7u^*^\ n\t$>ynzm^ m<k^y°?-b& 
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